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@ A method to process an HDTV signal arriving in the form of a sample sequence. 



© The invention relates to a method to process an 
HD-MAC-signal of 625 lines arriving in sample form 
so that the result is an HDTV picture of 1250 lines. 
The invention is based on a known SSPC (Sub- 
Sampling Pattern Converter) and SRC (Scanning 
Rate Converter). According to the invention the digi- 
tal video signal is arranged to have the signal format 
1250/1:1/50 Hz/Quincunx in the interface between 



the BRD and the SRC, i.e. 1250 lines, 50 Hz field 
rate, progressive scanning, samples in a quincunx 
pattern, in which half of the picture's pixels are 
missing. In the scanning rate converter SRC the 
missing pixels are interpolated using the same inter- 
polator for the sampling patterns obtained from each 
SSPC signal processing branch, this resulting in the 
complete orthogonal HDTV picture. 
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The invention relates to a high definition televi- 
sion HDTV-receiver and more particularly to a 
method to decode a received HDTV signal and to 
increase the scanning rate over the original rate. 

The European High Definition Television, 
HDTV, is developed as a sub-programme of the 
European project EUREKA. The system specifica- 
tions contain a proposal for an HDTV production 
standard defining the program display format in 
studio environment as well as a proposal for a 
transmission standard. Transmission is realized via 
satellite or cable using the MAC system, which is 
incompatible with all traditional television systems. 
Therefore the present receivers require a special 
decoder in order to receive a MAC transmission. 
The aspect ratio of a picture according to the 
HDTV studio standard is 16:9 and it comprises 
1250 lines displayed with an interlace ratio of 2:1 
(or later 1:1) and a field rate of 50 Hz. However, 
this HDTV picture nnust be compressed for trans- 
mission so that it will be compatible with present 
receivers provided with a MAC-decoder. In the 
transmission process the picture is coded to a 
MAC-compatible HD-MAC-signal by compressing 
the signal in a coder, which reduces the bandwidth 
to one fourth, so that it is possible to restore the 
original picture in the receiver. Thus the transmis- 
sion signal has a line rate which is half of the 
original, or 625 lines, and the interlace ratio is 2:1. 
At the moment the agreed input signal format of 
the bandwidth reducing coder is 1250/2:1/50 Hz, 
but later the interlace ratio probably will be 
changed to 1:1. and then the compression must be 
further increased. Regarding the receiver there is 
within the HD-MAC-signal also transmitted a so 
called DATV-signal, which transmits information 
about the motion contents of the picture. The com- 
pression is based on a controlled sub-sampling, 
controlled by the motion information. This means 
that a lower motion content in the picture causes a 
higher spatial resolution to be used, and when the 
picture's motion content is high, then the temporal 
resolution is increased at the expense of the spatial 
resolution. 

In the above mentioned Bandwidth Reduction 
Encoder BRE the transmitted picture is divided into 
blocks of 16'16 pixels, the blocks being directed to 
one of three picture processing blocks according to 
their motion contents. The signals directed to each 
branch have a sampling pattern of their own. If 
there is no motion the signal is directed to the so 
called 80 ms branch, in which each field of a 
picture is sub-sampled (decimated) so that half of 
the pixels of the final picture are transmitted. Sam- 
ples are taken from each line, and the decimated 
line forms a quincunx sampling pattern. This pro- 
vides one half of the compression, and the other 
half is obtained so that the transmission time for 
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one picture is increased from 40 ms to 80 ms. The 
branch names are derived from this. If a picture 
sub-area contains slowly moving objects the video 
signal to be compressed is directed to the 40 ms 

5 branch, in which the field transmission time is 
increased from 20 ms to 40 ms, and only every 
second quincunx sub-sampled field is transmitted, 
or only every second sample from every second 
field is taken. If the picture contains rapidly moving 

10 objects, then the video signal to be compressed is 
directed to the 20 ms branch, in which the band- 
width is reduced to one fourth so that every fourth 
sample of each original picture field is transmitted, 
or there are samples taken from each line in the 

/5 original picture. Each BRE branch contains a char- 
acteristic low-pass filter and a so called "line shuf- 
fling" function, in which the format of a picture with 
1250 lines (the duration of one line is 32 U-s) is 
converted into a 625 lines format (the duration of 

20 one line is 64 us) compatible with the MAC-sys- 
tem. In the 40 ms branch this function is included 
in the actual sub-sampling. The motion identifier 
provides information which controls a switch con- 
necting only one branch at a time to the output of 

25 the BRE. This information about which branch gen- 
erated the output signal is coded into the DATV- 
signal, according to which the coder in the receiv- 
ing end directs the signal to the correct branch. 
The compression of the transmitted signal 

30 briefly described above is obvious to the person 
skilled in the art, and the subject is treated in detail 
e.g. by F.W.P. Vreeswijk, M.R. Haghiri and CM. 
Carey-Smith in "HDMAC Coding for Compatible 
Broadcasting of High Definition Television Signals", 

35 16th international TV Symposium, Montreux, Swit- 
zerland, June 17 - 22. 1989; and by F.W.P. 
Vreeswijk and M.R. Haghiri in "HDMAC Coding for 
MAC Compatible Broadcasting of HDTV Signals", 
Third International Workshop on HDTV, Turin, Italy, 

40 August 30 - September 1, 1989. 

In the MAC decoder of the receiver the com- 
pressed picture 625/2:1/50 Hz must be restored to 
the original HDTV format, or 1250/2:1/50 Hz. In the 
decoder the received analog television signal is 

45 converted into video, data and voice signals. The 
decoder could be called a bandwidth restoration 
decoder (BRD) and below it is briefly described 
with reference to figure 1, the description referring 
to the luminance signal. The received sampling 

50 frequency is 13,5 MHz and the output frequency of 
the BRD is 54 MHz. The coder comprises a "line 
deshuffler" block 1; from 3 to 6 field delays which 
can be field memories 2, e.g. coupled in a cas- 
cade; a sub-sampling pattern converter 3; and 

55 three interpolator branches 4, 5 and 6. Each inter- 
polator branch produces a complete HDTV field 
and the output of the selected branch is connected 
to the output signal of the BRD by the switch C. 

2 
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The position of the switch is controlled by the 
nnotion information in the received DATV-signal. 
Because the line rate in the transmission was re- 
duced to 16,625 kHz it is necessary to shift the 
samples of the branches 20 ms, 40 ms and 80 ms, 
so that the original line rate 31,25 kHz is obtained. 
This function is perfornned in block 1 so that from 
each received line two lines are generated, so that 
each new line comprises every second sample of a 
received line. After the deshuffling function the 
luminance signal is delayed in the field memories 
2. Then the field signals are processed in the sub- 
sample pattern converter SSPC 3. which recon- 
structs the original sub-sampled patterns. The sub- 
sannpled patterns are supplied from the converter 3 
to the branches 4, 5 and 6, in which the original 
HDTV fields are generated by interpolation. In the 
40 ms branch 6 the interpolation is motion com- 
pensated and it utilizes the motion vectors indi- 
cated by the DATV-signal. Controlled by the DATV- 
information the switch C connects one branch at a 
time to the output of the BRD, which then produces 
the original HDTV picture in the format 1250/2:1/50 
Hz. 

The chrominance signal is coded basically in 
the same way as the luminance information. How- 
ever, no motion compensation is used, and the 
DATV-signal generated in the processing of the 
luminance is also used when the chrominance is 
coded. 

The signal from the BRD is further processed 
to increase its scanning rate, because a low field 
rate causes detrimental white-field flicker and the 
2:1 interleaving causes line flicker, which can be 
eliminated by increasing the scanning rate. There 
are two basic methods to increase the scanning 
rate. The field rate could be increased e.g. to 100 
Hz, whereby the format is 2:1/100 Hz, or the inter- 
leaving could be eliminated, i.e. the picture is con- 
verted into a progressive picture e.g. in the form 
1:1/50 Hz. The methods can be sub-divided into 
methods which do not use motion information, mo- 
tion adaptive methods, and motion compensating 
methods. 

Increasing the field rate to 100 Hz depends on 
the motion contents of the picture. For stationary 
pictures we can simply use a field shifting so that 
when the original picture AB is formed by the odd 
line field A and the even line field B (duration 20 
ms), then the picture is instead scanned twice 
within the same period, i.e. as ABAB (the field 
duration is now 10 ms). Pictures containing motion 
are processed so that a new field A' and B' is 
interpolated from the original field lines for each 
original field A and B, whereby the new picture is 
AA'B'B. The above presented methods to increase 
the field rate are realized by the circuits in figure 2. 
The input odd fields A and even fields B are 
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supplied to own field memories 21, 22 by control- 
ling the switch Cl at the frequency 50 Hz. Station- 
ary pictures are duplicated by reading the memo- 
ries with the double frequency (100 Hz) and sup- 

5 plying the signal directly to the output, thereby 
providing the picture ABAB and the field rate is 100 
Hz. When moving objects are represented, then the 
contents of the memories 21 and 22 are supplied 
to the vertical filter 23. which interpolates the new 

JO fields A' and B' within the field. A suitable control 
of the switches C2 and C3 produces an output 
AA'B'B. Thus the circuit requires two field memo- 
ries for luminance processing. The chrominance 
processing can be realized by a simple field du- 

15 plicating method AABB. The picture is converted 
into a progressive picture so that in stationary 
pictures the pictures are formed of consecutive odd 
and even fields. When two consecutive original 
pictures are A1B1, A2B2 (A contains the odd lines, 

20 B contains the even lines), then the consecutive 
progressive pictures are A1B2, A1B1. A2B1. A2B2, 
and thus each picture is scanned in one sweep. In 
pictures containing motion a progressive picture is 
formed using interpolation within the field so that 

25 the above presented two consecutive pictures are 
displayed as four consecutive pictures AIAI', 
BIBV, A2A2', B2B2'. in which the lines marked 
with an apostrophe are interpolated from the re- 
spective field. Figure 2B shows a circuit for con- 

30 verting a picture into a progressive one. Both the 
A-fields and the B-fields are supplied to the field 
delay 24, which is used for the processing of 
stationary pictures, and to the vertical filter 25, 
which is used for pictures containing motion. The 

35 switch C4 selects the method to be used in accor- 
dance with the motion in the picture. Two fields are 
interlaced in the buffer 26, whereby one picture is 
obtained. 

The above presented BRD-part and the scan- 

40 ning rate converter SRC of prior art high definition 
television have some disadvantages. The major 
disadvantage is that the receiver requires a high 
number of expensive HDTV field memories. Proto- 
type receivers developed in connection with EU- 

45 REKA use 3 - 5 field memories. 

The object of this invention is to improve the 
prior art receiver solution comprising a BRD ac- 
cording to figure 1 and an SRC according to figure 
2, and to provide an HDTV receiver bandwidth 

50 restoring coder BRD and a scanning rate converter 
SRC increasing the sampling rate, which form a 
whole which as simple as possible requiring few 
field memories. This object is achieved by the 
method according to claim 1 . according to which 

55 the format of the BRD output signal is 1250/1:1/50 
Hz/Quincunx (1250 lines, progressive scanning, 50 
Hz field rate, quincunx sampling pattern), and not 
the traditional known BRD format 1250/2:1/50 Hz 

3 
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(1250 lines, interlaced scanning, 50 Hz field rate). 

The basic realization of the invention is to 
utilize the fact that the quincunx sub-sampling gen- 
erated in the known BRD can also be used as the 
signal format in the interface between the BRD and 
the SRC. According to the invention the decoder 
BRD is realized so that the sample patterns of the 
20 ms and the 40 ms branches are converted into 
the same form as the pattern input to the 80 ms 
branch, whereby the picture format from the dif- 
ferent BRD branches is always 1250/1:1/50 Hz and 
the samples are in a quincunx pattern, in other 
words: the BRD outputs progressive quincunx sub- 
sampled pictures with lines, from which every sec- 
ond pixel is missing. The missing samples are now 
interpolated when the scanning rate of the outputs 
of each BRD branch is increased (SRC), and with 
the same interpolation algorithm. Due to the pro- 
gressive scanning the field is now identical to the 
picture and no decision algorithm is required to 
decide, whether an interpolation must be per- 
formed within a field or within a picture, as is the 
case in a known receiver. Then it is possible to 
simplify the BRD so that the spatial quincunx inter- 
polator is altogether removed from the 80 ms 
branch, and so that the 20 ms and 40 ms branches 
can be realized without using more line memories 
than in the prior art solution. Due to the format 
conversion it is possible to realize a scanning rate 
converter, in which the field rate is increased to 
100 Hz, using only one half picture memory, com- 
pared to the two HDTV field memories required in 
the prior art (figure 2) solution. The field rate con- 
verter does not need the DATV information, be- 
cause the stationary and the motion containing 
areas are processed in the same way. It is pre- 
ferred to use an interpolator according to claims 5 
and 10 in the converter. 

The invention is described and further illus- 
trated with the aid of the enclosed schematic fig- 
ures, where 

figure 1 shows the block diagram of the 
decoder in an HDTV receiver; 

figure 2A shows a method to double the field 
rate; 

figure 2B shows the conversion of a picture 

to a progressive one; 
figure 3 shows a decoder according to the 

invention and the doubling of the 

field rate; 

figure 4A shows the output signal sampling 
pattern of a known BRD; 

figure 4B shows the output signal sampling 
pattern of the BRD used in the 
invention; and 

figure 5 shows a method to convert the 
BRD 20 ms branch sampling pat- 
tern into a sampling pattern of fig- 



ure 4B. 

The prior art solution according to figures 1 
and 2 was already described above. The bandwidth 
restorer BRD according to figure 3 comprises ba- 
5 sically the same blocks as the known decoder 
according to figure 1. According to the invention 
the BRD output format is arranged as 1250/1:1/50 
Hz/Quincunx, which is the same as the format of 
the signal from the SSPC to the 80 ms branch 5 in 
w figure 1. The format is illustrated in figure 4, in 
which figure 4A shows the HDTV fields of the 
output signal of a known BRD. The fields are 
complete orthogonal fields of 625 lines, in which 
the missing pixels are interpolated between the 
;5 originally transmitted pixels in the 80 ms, 40 ms 
and the 20 ms branches. An even field is scanned 
and interlaced between the odd field. Figure 4B 
shows a format, which according to the invention is 
the output format of the BRD. The even and odd 
20 fields are identical 1250 line fields due to the 
progressive scanning. The lines are incomplete 
(every second pixel is missing) and the pixels are 
arranged in a quincunx pattern. The interpolation of 
the missing pixels is carried out later in connection 
25 with the field rate conversion. 

Because the sampling pattern to the 80 ms 
branch of the known BRD is already according to 
figure 4B it is possible to remove the 80 ms spatial 
quincunx interpolator altogether and direct the sig- 
30 nal directly via switch C to the scanning rate con- 
verter memory 37, for which a capacity of a 1/2 
HDTV picture is sufficient. The interpolators in the 
20 ms and of the 40 ms branches must be modi- 
fied so that their output signals have the same 
35 format as the signal from the 80 ms branch. 

The sampling pattern input to the 40 ms 
branch, this pattern containing samples only from 
every second line of the original picture, arrives in 
the thinned out quincunx format formed in a prior 
40 art decoder. It is easy to obtain the output format 
used in the invention from this prior art input format 
of this branch by making a suitable change in the 
motion compensation. Different methods are ob- 
vious to a person skilled in the art and thus not 
45 described in more detail here. 

In the 20 ms branch the thinned out quincunx 
sampling pattern input is converted into a sampling 
pattern corresponding to the 80 ms branch simply 
by interpolating the required pixels from the input 
50 sampling pattern pixels. The interpolation algorithm 
can be freely chosen; one possibility is shown in 
figure 5. The input sampling pattern is on the left 
side; the sampling pattern is thinned out so that 
there is every fourth sample taken from each line. 
55 and the samples of consecutive lines are not in the 
same position, but in the horizontal plane for in- 
stance the sample c3 is between the samples a1 
and a5 of the previous line and between the sam- 
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pies e1 and e5 of the next line. From these sam- 
ples a pattern is formed, similar to the quincunx 
pattern of the 80 ms branch, through interpolation 
of the missing pixels a3, c1, c5 and e3 in a known 
quincunx interpolator; the rest of the missing pixels 
b2, b4. 62 and d4 are obtained as averages 

b2 = (a1 + c3)/2; b4 = (a5 + c3)/2; 
d2 = (c3 + e1)/2; d4 = (c3 + e5)/2. 

As is seen, it is easy to realize this conversion 
into the format of the interface between the BRD 
and the SRC. 

When especially the 1250/1:1/50 Hz/Quincunx 
output signal format is selected for all BRD 
branches it is possible to simplify the BRD embodi- 
ment, compared to a prior art decoder. Here it is 
essential that the employed format must simplify 
the scanning rate conversion SRC carried out after 
the BRD. Then considerably fewer expensive 
memories are required than in the known solution. 
Because the input signal is non-interlaced it is not 
necessary to have motion adaptive signal process- 
ing in the SRC. But still the displayed picture 
quality is as good as that obtained in prior art 
displays using motion adaptive algorithms. The out- 
put signal of the SRC is arranged to be either 
1250/1:1/50 Hz or 1250/2:1/100 Hz, i.e. a progres- 
sively scanned picture with 50 Hz field rate, or an 
interlaced scanned picture with 100 Hz field rate. 
Line flicker is avoided when a progressive scanning 
is used, but the large area white-field flicker re- 
mains, because the field rate is unchanged. The 
conversion from the BRD output format 1250/1:1/50 
Hz/Quincunx to the format 1250/2:1/50 Hz is quite 
simple. It requires only a spatial interpolator which 
interpolates the missing pixels of the sampling pat- 
tern, producing the final orthogonal pattern to be 
displayed. No field memory is required as in the 
prior art arrangement, in which one HDTV field 
memory is required for 1440*576 samples. If the 
field rate is not increased, the block diagram of the 
arrangement according to the invention shown in 
figure 3 is reduced so that the field memory 37 is 
omitted and the output format of the interpolator 38 
is 1250/1:1/50 Hz. 

However, in order to remove also the white- 
field flicker in a cathode ray tube display, it is 
preferred to increase also the field rate. Due to the 
format 1250/1:1/50 Hz/Quincunx employed in the 
invention every field (being at the same time the 
whole picture) is scanned two times in sequence. 
Then only one HDTV field memory is required. The 
arrangement is now according to the lower branch 
of figure 3. With the aid of the field memory 37 the 
picture rate is doubled, whereby the field rate of 
the picture read from the memory is 100 Hz, but 
the picture is still progressive and in the quincunx 



sampling pattern form. Then the picture is again 
converted into an interlaced and orthogonal picture, 
simply by the 80 ms spatial interpolator, which 
interpolates the intermediate pixels, and the final 
5 displayed picture has the format 1250/2:1/50 Hz. 

The improved decoder of an HDTV receiver 
was described above. Because the HDTV receiver 
at least initially must be able to receive also trans- 
missions of standard PAL, SECAM and MAC sys- 

70 tems, a signal of these systems must first be 
converted into the same format employed in this 
invention. This is realized so that in parallel with 
the bandwidth restorer BRD there is a converter, to 
which the received picture of standard definition is 

75 directed, and which converts the standard picture 
into a high definition picture. This can be done 
simply by converting the standard 625/2:1/50 Hz 
picture into the progressive format 625/1:1/50 Hz. 
Then the signal in the progressive format is con- 

20 verted into the format 1250/1:1/50 Hz/Quincunx em- 
ployed in the invention, e.g. using an interpolator of 
the FMH type. An interpolator of this type is de- 
scribed in the Finnish patent application no 904717. 
Now the signal is similar to that employed in the 

25 invention, and its scanning rate can be increased in 
the same way as described above. Finally, if re- 
quired, the aspect ratio 4:3 is converted to 16:9 
with a suitable horizontal interpolator. 

As described above, a similar quincunx sam- 

30 pling pattern is obtained from each branch of the 
bandwidth restorer BRD, and in this sampling pat- 
tern the missing pixels are interpolated. The inven- 
tion does not pose limitation on the employed 
interpolator, and it could be of any known type, e.g. 

35 a simple three point median filter. However, the 
known interpolators cause different faults in the 
final picture, depending on the frequency response: 
the lines, particularly diagonal lines, are not always 
reproduced as clear lines, or they could be cut, or 

40 the outlines could bee too sharp. In this invention it 
is preferred to use a median filter having a linear 
FIR-filter as a sub-structure. A filter of this kind is 
called an FMH-filter (FIR Median Hybrid). The 7- 
point filter employed in the invention is described 

45 in the Finnish patent application no 904717 and it 
interpolates a new pixel according to the equation 
below 

Yfmh7 = MEDIAN 

50 (^O.-U.^-t ,0)'^1,0).^0.1)>YFIRI.Vhor.Yver] 

in which 

the first subindex of X represents the horizontal 
position of the pixel and the second subindex its 
55 vertical position, 

Yfiri is a value, interpolated by suitable linear 
FIR-filter, in which the input point group can be 
larger than the immediate neighbor point. 
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Yhor = [X<-t.o) + X<i.o)]/2 limits the value of the 
linear sub-structure in the horizontal plane, 

Yver = X<o,i) + X<o.i)]/2 linnits the value of the 
linear sub-structure in the vertical plane. 

The interpolator according to the above equa- 5 
tion retains very thin horizontal and vertical lines 
and also diagonal lines and acute angles. It per- 
forms well also regarding impulse noise introduced 
by the transmission path. It will not remove it, 
because the original received pixels are not modi- w 
fied at all, but it will prevent it from spreading. 

The format according to the invention could be 
used also for the processing of chrominance sig- 
nals. However, it is preferable to use the format 
1250/2:1/50 Hz/Quincunx, because this requires a i5 
lower sampling frequency and smaller field memo- 
ries. The picture quality will not be lower, however, 
because the quincunx sampling pattern is already 
used in known HD-MAC-systems. This format is 
preferable if the displayed picture format is 20 
1250/1:1/100 Hz/Quincunx, because the doubling of 
the field rate could be carried out at a lower sam- 
pling frequency, and a field memory size of only 
376*576 samples is sufficient for each color com- 
ponent. The quincunx interpolation is carried out 25 
after the doubling of the field rate. 

The solution according to the invention, in 
which the format of the interface between BRD and 
SRC is chosen in the described way, presents 
numerous advantages compared to the prior art 30 
solution. The lower number of HDTV memories, 
three instead of six, is essential. The scanning rate 
converter requires only a half picture memory, and 
the DATV information is not required at all, be- 
cause the stationary and motion containing sub- 35 
areas of the picture are processed by the same 
interpolator. Additional picture facilities, such as 
zoom, freeze and picture-in-picture facilities are 
preferably located between the BRD and the SRC. 
The inventive solution is applicable also to the 40 
processing of chrominance signals, because the 
signal can use a lower sampling frequency than the 
known system, and smaller field memories are 
required. The picture quality, however, does not 
deteriorate. 

The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any com- 
bination thereof, be material for realising the inven- 
tion in diverse forms thereof. so 

Claims 

1. A method to process an original video signal 

arriving in the form of a sample sequence in 55 
an HDTV receiver, the method comprising 
- directing the video signal into memories 
(2). 



- reading the samples stored in the memo- 
ries (2) and processing them so that the 
original transmitted sub-sampling pattern 
is generated, 

- directing the generated sub-sampling 
pattern to three signal processing 
branches (4, 5, 6), of which the first 
branch (5) processes within a picture 
samples from such picture areas that are 
essentially stationary, and the second 
branch (6) processes within a field sam- 
ples from such picture areas in which 
there is slow motion, and the third 
branch (4) processes within a field sam- 
ples from such picture areas in which 
there is rapid motion, 

- connecting with a switch (C), which is 
controlled by motion information (DATV), 
the sampling patterns generated in the 
signal processing branches (4, 5 or 6) 
one at a time to a conversion means, 
which can increase the original scanning 
rate, 

characterized in that 

- processing in each signal processing 
branch the samples so that the signal 
format in the branch output is 
1250/1:1/50 Hz/Quincunx, i.e. 1250 lines, 
50 Hz field rate, progressive scanning, 
samples in a quincunx pattern, whereby 
half of the HDTV picture pixels are miss- 
ing, 

- interpolating in the conversion means the 
missing pixels using the same interpola- 
tor (38) for the sampling patterns ob- 
tained from each signal processing 
branch (34, 35, 36), whereby the result is 
a complete orthogonal HDTV picture. 

2. Method according to claim 1, characterized in 
that the sub-sampling pattern directed to the 
first branch (35) is directed as such to the 
switch (C), which is controlled by motion in- 
formation. 

3. Method according to claim 1, characterized in 
that the missing pixels are interpolated in the 
conversion means using a spatial quincunx in- 
terpolator, whereby the format of the resulting 
HDTV picture is 1250/1:1/50 Hz. 

4. Method according to claim 1, characterized in 
that the sampling pattern from the signal pro- 
cessing branches (34, 35, 36) is stored into the 
conversion means memory (37) having the 
size of a half HDTV picture, from which mem- 
ory the fields are read two times in sequence, 
whereby the scanning frequency is 100 Hz, 
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and that the missing pixels are interpolated 
using a quincunx interpolator, whereby the for- 
nnat of the resulting HDTV picture is 
1250/2:1/100 Hz. 

5. Method according to claim 1 , characterized in 
that the quincunx interpolator is a 7-point hy- 
brid median filter having a linear FIR-filter as a 
sub-structure, and for which 



YfMH7 

[X(0,.i ),X^-1 ,0),X^1 .Oi^r 



MEDIAN 



in which 

the first subindex of X represents the hori- 
zontal position of the pixel and the second 
subindex its vertical position, 

YFiRi is a value, interpolated by suitable 
linear FIR-filter, in which the input point group 
can be larger than the immediate neighbor 
point, 

Yhor = [^-1.0) ^1,0)^2 , 



conversion means (37, 38), which can 
convert the original scanning rate of 50 
Hz to a higher rate, 
characterized in that 

5 - each signal processing branch comprises 

means to process the samples so that 
the signal format in the branch output is 
1250/1:1/50 Hz/Quincunx, i.e. 1250 lines, 
50 Hz field rate, progressive scanning, 

/o samples in a quincunx pattern, whereby 

half of the HDTV picture pixels are miss- 
ing. 

- the scanning rate conversion means (37, 
38) comprises a spatial quincunx inter- 
/5 polator (38), which interpolates the miss- 

ing pixels, whereby the result is a com- 
plete orthogonal HDTV picture. 

7. Device according to claim 6, characterized in 
20 that a sub-sampling pattern directed to the first 

signal processing branch (35) is directed as 
such by this branch to the switch (C), which is 
controlled by motion information. 



Device for processing a video signal input in 25 8. 
the form of a sample sequence and derived 
from an original picture by sub-sampling, the 
device comprising 

- memories (32), which can store a desired 
number of received samples, 30 

- a sub-sampling pattern restoring circuit 9. 
(33), which reads the samples stored in 

the memories (32) and which, controlled 
by the picture motion information (DATV) 
in the received signal, generates the 35 
original transmitted sub-sampling pat- 
terns, 

- three parallel signal processing branches 
(34. 35, 36) connected to the sub-sam- 
pling pattern restoring circuit (33), of 4o 
which the first branch (35) processes 

within a picture samples from such pic- 10. 

ture areas that are essentially stationary, 

and the second branch (36) processes 

within a field samples from such picture 45 

areas in which there is slow motion, and 

the third branch (34) processes within a 

field samples from such picture areas in 

which there is rapid motion, and to which 

signal processing branches the gener- so 

ated sub-sampling pattern is directed in 

accordance with the motion information 

(DATV), 

- a switching means (C) which is controlled 

by the motion information (DATV) and 55 
which connects the signals generated in 
the signal processing branches (34, 35, 
36) one at a time to a scanning rate 



Device according to claim 6, characterized in 
that the scanning rate conversion means (38) 
interpolates the missing pixels using a spatial 
quincunx interpolator, whereby the format of 
the resulting HDTV picture is 1250/1:1/50 Hz. 

Device according to claim 6. characterized in 
that the conversion means comprises a mem- 
ory (37) having the size of a half HDTV field 

(37) , in which a sub-sampling pattern from the 
signal processing branches (34, 35, 36) is 
stored, and from which the field is read two 
times in sequence into the spatial interpolator 

(38) , which interpolates the missing pixels, 
whereby the format of the resulting HDTV pic- 
ture is 1250/2:1/100 Hz. 

Device according to claim 8 or 9, character- 
ized in that the quincunx interpolator is a 7- 
point hybrid median filter having a linear FIR- 
filter as a sub-structure, and for which 



[^0,'1)'^-1.0)»^1,0).^0,1>.YF|R|,Yhor.Yver] 



MEDIAN 



in which 

the first subindex of X represents the hori- 
zontal position of the pixel and the second 
subindex its vertical position, 

YpiRi is a value, interpolated by suitable 
linear FIR-filter, in which the input point group 
can be larger than the immediate neighbor 
point, 

Yhor - [^-1.0) ■*■ X(i,o)]/2 , 
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11. Device according to claim 6, characterized in 
that the memories (32) are HDTV field memo- 
ries and that there are three of them. 5 
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@ The invention relates to a method to process an 
HD-MAC-signal of 625 lines arriving in sample form 
so that the result is an HDTV picture of 1250 lines. 
The invention is based on a known SSPC (Sub- 
Sampling Pattern Converter) and SRC (Scanning 
Rate Converter). According to the invention the digi- 
tal video signal is arranged to have the signal format 
1250/1:1/50 Hz/Quincunx in the interface between 
the BRD and the SRC, i.e. 1250 lines, 50 Hz field 
rate, progressive scanning, samples in a quincunx 
pattern, in which half of the picture's pixels are 
missing. In the scanning rate converter SRC the 
missing pixels are interpolated using the same inter- 
polator for the sampling patterns obtained from each 
SSPC signal processing branch, this resulting in the 
complete orthogonal HDTV picture. 
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